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Abstract: This study aimed to solve problems often faced by learners. This is a Research 
and Development (R&D) with the APPED model consisting of five stages of 
development. The subjects of this research were the 10th-grade students of the Vocational 
Program of Computer and Network Technology at SMK Negeri 1 Tulung Klaten (State 
Vocational School 1 of Tulung, Klaten). The data were analyzed using the descriptive 
quantitative technique. Based on the research, the data from the validation performed by 
experts and practitioners of mobile-based interactive learning multimedia, out of four 
validators, showed an overall value of 87.92%, categorized in the very good category, 
meaning that it is proper for use in learning. The N-gain of the critical thinking ability 
improvement at the application stage was 82.9%, which was categorized as medium. The 
effectiveness of interactive learning multimedia used in learning as shown by the 
learners’ response questionnaires, showed an overall percentage of 83.52% and was 
included in the very good category. Based on the Wilcoxon test and the pretest-posttest 
gain values, critical thinking ability obtained a value of 0.000 which indicated that there 
was a difference in the critical thinking ability improvement after using the mobile-based 
interactive learning multimedia. Therefore, mobile-based interactive learning multimedia 
can be used as an alternative medium in learning to help improve students' critical 
thinking ability, as well as to support the independent learning process. 
 






The Information and Communication 
Technology (ICT) that is rapidly developing 
allows all people to access information easily 
and quickly (Rizqullah & Swasty, 2019). This 
development has also touched education, one of 
which acts as the media to support learning (S. 
Saputra et al., 2020). Due to the development, 
teachers are required to master the technology to 
develop ICT-based learning materials as 
learning media (Arfinanti, 2018). It supports the 
statement of (Ilmiani et al., 2020) that the 
development of technology significantly 
influences the development of learning media. 
In line with that, (S. Saputra et al., 2020) stated 
that the development of technology has shifted 
conventional learning to interactive learning 
which means that nowadays learning should use 
various kinds of media. It is supported by (Dewi 
& Negara, 2020) that the use of learning media 
can optimize the learning activities (Anggraini 
& Sartono, 2019) similarly stated that a good 
learning process is the one using learning media, 
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without learning media, the learning will be 
passive and boring (Muliasari & Linda, 2020). 
In fact, the ICT that is rapidly developing has 
not been optimally occupied as learning media, 
while learning media is an important component 
that supports the success of learning (Argarini & 
Sulistyorini, 2018). Besides optimizing the 
learning process, the use of learning media can 
also assist students to form their concepts 
(Hanik et al., 2018) and allows them to study 
independently (Owon, 2019).  
Learning media becomes the solution for 
learners to understand the learning materials 
(Wahyu et al., 2020) and allows the learning to 
have a better quality (Krisnawati & Marahayu, 
2020). As an educator, a teacher should provide 
learning media that can effectively assist 
students to understand the materials and make 
them stick to their long-term memory (R. 
Saputra et al., 2020). However, some limited 
teachers have the willingness to learn and 
occupy technology as media that can support the 
learning and even many teachers stick on 
textbooks as the only learning sources. 
(Handayani et al., 2018) stated that learning 
media that are still limited on books presenting 
many materials, with uninteresting layout will 
make students boring on learning. the statement 
is supported by  (Masnuna et al., 2020) that the 
use of textbooks is quite boring because there is 
no interesting interaction and students only 
listening. Nowadays, people have been aware of 
the importance of the application of technology 
in learning (Banindro, 2019), because 
generations born in the 2000s are sensitive to 
technologies and they have the skills to use 
technologies to develop their knowledge 
(Dwiningsih et al., 2018). One of the uses of 
technology in learning is the use of interactive 
learning media. (Rahmadianto & Melany, 2018) 
interactive media is a media that can facilitate 
the administration of information more 
innovatively and effectively. (Putera et al., 
2020) The use of technology through interactive 
media is one of the attractive methods to deliver 
information. (Hakim et al., 2018) through 
interactive learning media, the learning process 
will be more interesting and enjoyable. 
Therefore, the development of technology and 
students’ ability to operate technology should be 
optimized by teachers especially for interactive 
learning media so that students can be more 
interested and motivated to learn and feel more 
enjoy the learning activities.  
How is the use of learning media to teach 
Basic Programming in the Vocational High 
School 1 Tulung  Klaten? Recently, the learning 
activities in Vocational High School 1 Tulung 
Klaten especially in the subject of basic 
programming have utilized media to support the 
learning process. Media or learning materials 
that are used are still limited on the job sheet 
developed by the teacher. As the consequence, 
learning media has not been optimally utilized. 
Whereas in the Curriculum of 2013, teachers are 
demanded to occupy technology and use various 
media. However, in fact, many teachers are still 
unable to use various media in teaching. 
Furthermore, based on the initial investigation 
conducted on the Networking and Computer 
Engineering program, we found that all students 
have a smartphone and during the learning 
process, many of them are busy with their 
smartphones. The condition shows that the use 
of smartphones resulted in negative effects on 
students because they looked more interested to 
play with gadgets than to read a book 
(Widjayanti et al., 2019). It is in line with (Aeni 
& Yusupa, 2018) that teen learners, recently, 
tend to read electronic media to printed media 
like books. Considering the fact, the researchers 
wanted to optimize the utilization of learning 
media according to the needs and the 
characteristics of learners that is to use the 
mobile technology by developing it as 
interactive learning media so that learners can 
experience the positive impacts of their mobile 
or smartphones. It is supported by (Purwanto et 
al., 2019) that by using mobile learning-based 
learning media, students can study for a longer 
time and enjoy learning the material. Similarly, 
(Hendriawan & Muhammad, 2018) stated that 
interactive learning media or multimedia that 
should be developed, and is suitable for 
nowadays ICT development is the android or 
mobile base learning multimedia.  
Another problem faced by learners is the 
difficulty to memorize and understand the 
materials and to correlate the material to the test 
like in the Basic Competence of Applying the 
Function and Creating Program Codes Using 
Function. It is because they find difficulties in 
interpreting the material to programming 
language, the lack of learning material, and the 
absence of learning material that can be learned 
independently to ease them to memorize and 
recall materials that they have learned before. 
The difficulties should be minimized by 
providing mobile base interactive learning 
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media that can be used independently to 
improve the understanding of basic 
programming. It is supported by some earlier 
studies like (1) (Hendriawan & Muhammad, 
2018) which successfully developed a learning 
media that is according to the experts of material 
and media is feasible to be developed to support 
the learning that can be accessed by students 
whenever and wherever they are. (2) (Hakim et 
al., 2018) also successfully created interactive 
multimedia that is feasible to be applied 
according to the experts of media and material. 
(3) (Anggraini & Sartono, 2019) created 
interactive learning media that was also feasible 
to be applied according to the experts of 
material and media and can help students to 
understand a concept. (4) (Ilmiani et al., 2020) 
found that the use of interactive multimedia can 
attract the interest of low motivated students. It 
strengthens the statement of (Munir, 2018) that 
the development of multimedia-based learning 
material always brings a positive impact on 
education.  
How is the mobile base interactive 
learning multimedia that will be developed? The 
interactive learning multimedia that will be 
developed orients on the critical thinking ability. 
It is to solve the problems found by the 
researchers during the observation like the 
students’ low attention and activeness in the 
classroom. The learning process had not also 
emphasized the increase of critical thinking 
skills. When the teacher explains, many students 
are busy with activities that are not correlated 
with learning. The problem might emerge due to 
the learning design, and the use of media, 
models, and methods (Zuhaida, 2018).  
The development of education and 
technology is getting much faster nowadays and 
to face the challenge of the 21st-century schools 
should produce graduates with the skills of 6 C 
for HOST, one of them is critical thinking. 
Critical thinking skill is important to assist 
students to think rootedly and logically, and to 
be able to collect and evaluate proofs of a 
particular discipline (Muhali, 2019). The skills 
of critical thinking are highly needed in 
education because it helps students to be more 
prepared for the condition in their future 
(Nadeak et al., 2020). Critical thinking skills 
allow students to not only understand 
themselves but also the world and their 
environment (Nadeak & Naibaho, 2020). 
Students with critical thinking skills can process 
information in learning more easily. Instead of 
only passively receiving information, applying 
critical thinking supported with an appropriate 
learning model will improve students' 
understanding (Firman & Rahayu, 2020). To 
think critically, students are directed to focus 
their minds to process and understand each 
information (Davut Gul & Akcay, 2020). After 
performing critical thinking, students are 
expected to be able to analyze and respond to 
information accurately  (Nadeak et al., 2020). 
Based on the description above, it can be 
said that the learning process of each 
educational level should emphasize the 
development of students’ critical thinking skills. 
However, many teachers have not optimally 
paid attention to the development of critical 
thinking skills. It can be seen from the learning 
activities that deliver information through 
speech followed with discussion and question 
and answer sessions that are unable to 
completely facilitate the delivery of material. 
While to achieve the ability to think critically, 
there are some efforts needed. The skills of 
critical thinking can be empowered in learning 
especially when the materials are related to the 
knowledge and technology that students will 
meet in their daily lives (Kusumawati & 
Adawiyah, 2019). Students’ critical thinking 
skills can be trained by providing some 
problems in learning (Sulistyorini & Napfiah, 
2019) (Lailiyah, 2020). As mentioned by  
(Belecina & Ocampo, 2018), presenting various 
problematic situations can improve students’ 
critical thinking skills. Critical thinking skills 
should be improved in the learning process to 
help students to understand a problem. One of 
the strategies is the application of a proper 
learning model (Putri et al., 2020). Therefore, 
teachers hold an important role to develop 
students’ critical thinking skills. A strategy that 
can be applied is by frequently asking questions 
containing problems that need critical thinking 
skills to solve (Sulistyorini & Napfiah, 2019). 
Besides facing the challenges of the 21st 
century, critical thinking skill is one of the 
important skills in the industrial era of 4.0 which 
requires people to act and take decisions 
accurately and quickly. Therefore, each person 
needs to improve his/ her critical thinking skills. 
It is related to how a person processes 
information they obtain so that they do not just 
directly believe it without confirming the 
reliability of the sources. The statement is in line 
with (Sulistyorini & Napfiah, 2019) that each 
person should have adequate competence to 
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think critically. The critical thinking ability 
eases students to find out the solution of 
problems reflectively (Asmar & Delyana, 2020) 
(Hidayat & Sari, 2019). However, in the reality, 
at school, the students have not reached the 
optimum level of critical thinking skills. Critical 
thinking skills can be achieved by students 
during the learning process by giving activities 
that can stimulate them to solve problems. 
Those skills can be habituated to the learners 
through learning design which provides 
activities needed by them to achieve the learning 
goals (Ucisaputri et al., 2020). The ability to 
think critically allows students to make a 
decision or to act toward problems they face 
(Firdaus & Wilujeng, 2018).  
Critical thinking is a skill that should be 
possessed by each learner considering that it is 
important to develop his / her cognitive skills. 
Critical thinking skill is not only about the 
ability to think, yet it is also about the 
application of logical methods in learning some 
subjects like Basic Programming. The ability to 
think critically is needed in education because it 
prepares students to face the situation and 
condition in the future (Santosa et al., 2018).  
The ability to critically think is based on 
the ability of learners to understand the concept 
of materials. The concept refers to a set of 
meaning containing patterns on the correlation 
between object and event (Nugroho & 
Suryadarma, 2018). (Chikiwa & Schäfer, 2018) 
mentioned that critical thinking is a way that a 
person can apply to make a decision or to do an 
assessment with logical reasons. Students with 
critical thinking skills will always monitor the 
way they think, and ensure that they do not give 
the wrong answer or make the wrong decision  
(Miatun & Khusna, 2020). With their good 
critical thinking skills, students can face various 
situations that might emerge in their daily lives. 
To develop and improve students’ critical 
thinking skills, learning activities in the 
classroom should be more meaningful 
(Nurfauziah & Sari, 2018). A strategy that can 
be applied by teachers to build critical thinking 
skills is by designing learning activities that 
allow students to learn independently. 
Experiencing independent learning supports 
students to construct new ideas and concepts and 
information will retain longer in their memory.  
Data collected from observation and 
interviews showed that most students felt if the 
subject of Basic Programming is rather difficult 
to understand and requires critical thinking 
skills. For example, when they got questions 
from the teachers, they usually found it difficult 
to link them to the materials they previously 
learned. It indicates that students’ critical 
thinking skills were still low. The use of 
interactive learning multimedia orienting on 
critical thinking skills will guide students to find 
out the solution of a problem independently and 
provide a concrete experience that can grow and 
train the high order thinking skills including 
critical thinking. It is supported by some earlier 
studies like (1) (Kristiyani et al., 2020) who 
identified significant differences in students’ 
critical thinking skills before and after using 
phyphox application. Furthermore, (2) (Silva et 
al., 2019) found differences in the learning 
results of students who used android base 
Ebooks. (3) (Maulida et al., 2019) found that 
teaching Integrated Natural Science using 
android-based material increased the students’ 
critical thinking skills. (4) (Ngurahrai et al., 
2019) found if mobile learning base learning 
media can be used as alternative media for 
learning to boost students’ critical thinking 
skills. (5) (Winata et al., 2019) found an increase 
in students’ critical thinking skills after being 
taught with android-based learning. (6) 
(Nainggolan, 2020) identified that the 
application of the Problem Based Learning 
(PBL) model using math mobile learning apps 
can increase students’ critical thinking skills.  
Based on the description above, the 
general purpose of this study is to create mobile-
based interactive learning multimedia to boost 
the students’ critical thinking skills to support 
independent learning. specifically, the study 
wanted to measure the feasibility and 
effectiveness of mobile base interactive learning 
multimedia to improve students’ critical 




This is a Research and Development 
employing APPED model consisting of five 
stages (1) analysis and preliminary study; (2) 
designing; (3) production; (4) evaluation; and 
(5) dissemination (Surjono, 2017). The analysis 
on the feasibility was performed by experts and 
practitioners using a questionnaire evaluating 
the learning design, material substance, 
software, visual communication, and benefits. 
Scores we obtained from the assessment were 
categorized into 5 different groups referring to 
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Mobile base interactive learning multimedia  1. 
 
Table 1. The mobile base interactive learning 




 Very Good 
 Good  
 Average  
 Low 
 Very low 
(Widyoko, 2014) 
 
The effectiveness was measured by 
analyzing the students’ learning results, 
response, and critical thinking skills. The 
effectiveness of mobile base interactive learning 
multimedia is determined by the students’ 
learning results and response as well as the 
increase of critical thinking skills after studying 
using mobile base interactive learning 
multimedia.  
The observation on the student's critical 
thinking skills was performed in each meeting. 
The quantitative data from the questionnaires 
were analyzed. Each critical thinking aspect was 
descriptively analyzed with percentage. The 
percentages were then converted into categories 
of students' skills percentage referring to Mobile 
base interactive learning multimedia  2.  
 
Table 2. The mobile base interactive learning 
multimedia  2. Categories of Students’ 
Skills 
No Interpretation Categories  
1 81,25 ≤ X < 100 Very high 
2 71,5 ≤ X < 81,25 High  
3 62,5 ≤ X < 71,5 Medium   
4 43,75 ≤ X < 62,5 Low 
5 0 ≤ X < 43,75 Very Low 
(Setyowati et al., 2011) 
 
Mobile base interactive learning 
multimedia was regarded to be effective when 
the average score of all students met the 
Minimum Completeness Criteria which was ≥ 
75 and students’ responses were in the good or 
very good category. The result of the Wilcoxon 
test shows that there was a significant increase 
in students' critical thinking skills before and 
after using mobile base interactive learning 
multimedia. Data from pretest and posttest were 
analyzed. the increase of students’ critical 
thinking skills was based on the difference 
between pretest and posttest scores calculated 
using a formula (Meltzer, 2002). 
Standard gain=  
Posttest score – pretest score 
Maximum score – pretest score 
After obtaining the standard gain score, it 
was then converted into the criteria of standard 
gain according to David E Meltzer as presented 
in Mobile base interactive learning multimedia  
3. 
 
Table 3. The mobile base interactive 
learning multimedia  3. Standard 
Gain Criteria 
 
Intervals  Criteria  
g>0,70 High  
0,3<g>0,70 Medium  




RESULTS AND DISCUSSION 
Results 
The development of mobile base 
interactive learning multimedia used the APPED 
model. Five stages involved in the development 
included (1) analysis and preliminary study, (2) 
designing, (3) production, (4) evaluation, and (5) 
dissemination. The feasibility of the product was 
initially tested to assess the appropriateness and 
quality of the material as well as the layout. The 
assessment was performed by the experts of 
material, media, and practitioner. Scores from 
the material expert and practitioner are 
presented in Mobile base interactive learning 
multimedia  4. The scores were converted into 
assessment categories as presented in Mobile 
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Table 4. The mobile base interactive learning multimedia  4. Scores From Assessment by 




Learning Design Material Substance Benefits 
Material Expert 4,69 4,50 4,83 
Practitioner 4,34 4,50 4,50 
Average Scores 4,52 4,50 4,66 
(Processed primary data, 2020) 
 
Table 5. Categories of Assessment By Material Expert and Practitioner 
 
 Aspects (Scores) 
 Learning Design Learning Design Learning Design 



















Categories  Very Good 
(Processed primary data, 2020) 
 
Scores from the assessment by media 
experts and practitioners can be seen in Mobile 
base interactive learning multimedia  6. Those 
scores were then converted into the assessment 
categories as presented in Mobile base 
interactive learning multimedia  7. 
Table 6. The mobile base interactive learning multimedia  6. Scores from Assessment by 
Media Expert and Practitioner  
Respondents 
Aspects (Scores) 
Software Visual Communication Benefits 
Material Expert 4,57 4,66 4,87 
Practitioner 3,42 3,80 4,12 
Average Scores 4,00 4,23 4,50 
(Processed primary data, 2020) 
 
Table 7. The mobile base interactive learning multimedia  7. Assessment Categories of Media 
Expert and Practitioner  
 Aspects (Scores) 
 Software Visual Communication Benefits 









Practitioner 68,5 Good 76,0 Good 82,5 Good 
Average 
Scores 
80,0 Good 84,6 Very Good 90,0 Very Good 
 85,0 
Categories Very Good 
(Processed primary data, 2020) 
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The display of the mobile interactive 
learning multimedia produced in the study can 
be seen in Figure 1.  
   
Figure 1. The Display of Mobile Base 
Interactive Learning Multimedia  
fter the product was declared eligible 
based on the assessment performed by experts 
and practitioners, a field test was then performed 
to measure the effectiveness of the mobile base 
interactive learning multimedia on the increase 
of students’ critical thinking skills.  
The assessment on the critical thinking 
skills was performed during the class applying 
interactive learning multimedia in group 
discussion. The assessment involved some 
aspects including interpretation, analysis, 
evaluation, and conclusion. The assessment on 
critical thinking involved two observers. The 
summary of data about the distribution of 
critical thinking ability can be seen in Table 8.  
 
Table 8. Summary of Critical Thinking Ability 
Categories s 
 
Percentages of KBK Categories 
17,14 % Very high 
40,00 % High  
37,14 % Medium   
5,71 % Low 
    
 (Processed primary data, 2020) 
 
The pretest and posttest assessments are 
presented in Table 9. While the effect of the use 
of mobile-based interactive learning multimedia 
to increase the critical thinking skills can be 
identified from the gain scores of pretest and 
posttest as presented in Table 10.
 
Table 9. Summary of  Category Distribution of Field Trial Test Results 
 
 Mean Categories 
Posttest 77,85% Completed 
Pretest 44,12% Uncompleted 
(Processed primary data, 2020) 
 
Table 10. Summary of Category Distribution of Field Trial  
 
Standard Gain  Categories 
17,1% High 
82,9% Medium  
0,0% Low  
(Processed primary data, 2020) 
 
The effectiveness of the product can be 
identified from the students’ responses and the 
comparison between pretest and posttest 
measuring the students’ critical thinking skills. 
Students’ responses can be identified from the 
questionnaire distributed after the class. Data 
from the questionnaire are presented in Table 
11.  
The average score of the posttest was 
77,85 which was higher than the minimum 
completeness criteria score so that the output 
was categorized as completed. The analysis of 
the difference of students' critical thinking skills 
was performed using Wilcoxon (Related) test 
based on the pretest-posttest and the result was 
Asymp. Sig. (2-tailed) 0,000. The score was 
smaller than the significance level of 0,05 
indicating that there was a difference in the 
increase of critical thinking skills using mobile 
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Table 11. Data from Questionnaire of Field Trial Response  
 
Aspects Scores 
Visual Communication  4,17 
Learning Design 4,23 
Software 4,10 
Benefits 4,11 
Average Score 4,17 
Percentage (%) 83,52 
Categories  Very Good 
(Processed primary data, 2020) 
 
Table 12. Results of Wilcoxon (Related)  test 
Wilcoxon Signed Ranks Test 
 Ranks   
  N Mean Rank Sum of Ranks 
 Posttest-Pretest Negative Ranks 35a 18,00 630, 
 Positive Ranks 0b ,00 ,00 
 Ties  0c   
 Total  35   
a. Posttest_Pretest < KBK 
b. Posttest_Pretest < KBK 
c. Posttest_Pretest = KBK 
(Processed primary data, 2020) 
 
Table 13. Statistics Test a 
 Posttest_Pretest_KBK 
Z -5,161b 
Asymp. Sig. (2-tailed) ,000 
a. Wilcoxon Signed Ranks Test 
b. Based on negative ranks 
(Processed primary data, 2020) 
Discussion  
The development of mobile base 
interactive learning multimedia orienting on the 
critical thinking skill used APPED development 
model consisting of five stages including (1) 
analysis and preliminary study, (2) designing, 
(3) production, (4) evaluation, and (5) 
dissemination. On the analysis and preliminary 
study, it was identified that some crucial 
problems that should be solved soon included: 
the use of technology-based learning media that 
has not been optimal and students' low critical 
thinking skills. Based on the study priorly 
conducted, a solution was created by developing 
mobile base interactive learning multimedia 
orienting on the critical thinking skills. Next, in 
the designing step, the mobile base interactive 
learning multimedia and research instruments 
including product assessment sheet, critical 
thinking test, and learner response questionnaire 
were designed. In the production step, the 
mobile base interactive learning multimedia and 
the research instruments were developed based 
on the design created previously so that the 
product prototype could be finalized.  
After the prototype of mobile base 
interactive learning multimedia was finished, the 
next step was the evaluation performed by 
experts and practitioners. Based on the 
assessment, overall, the mobile base interactive 
learning multimedia had a very good quality. It 
means that the mobile base interactive learning 
multimedia has fulfilled the feasibility criteria 
including the learning design, material 
substance, software, visual communication, and 
benefits. To follow up the assessment from the 
expert and the practitioner, a revision was made 
including: (1) moving up the Main Menu; and 
(2) adding video to make the presented material 
clearer.  
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To ensure the quality and the 
effectiveness of the mobile base interactive 
learning multimedia, trials should be performed 
several times. In this study, unfortunately, the 
trial has not been optimally performed. Due to 
the limitation of the time. The trial was 
performed on the 35 tenth grade students, TKJ 
A, academic years 2019/2020. The test showed 
an increase in the students’ critical thinking 
skills both quantitatively and qualitatively that 
was from 44,12% to 77,85% with the spread of 
the standard gain 17,1% (high) and 82,9% 
(medium) and the Wilcoxon (Related) test 
showed the score of Asymp. Sig. (2-tailed) 0,000 
which was smaller than the significance level of 
0,05 indicating if there was a difference in the 
increase of critical thinking skills after learning 
using mobile base interactive learning 
multimedia. Some reasons were believed to lead 
to the condition including:  
First, mobile base interactive learning 
multimedia was developed with a critical 
thinking approach that directs students to 
perform high-order thinking. It emphasizes that 
findings of earlier studies like (Hendriawan & 
Muhammad, 2018) showing that the use of 
android learning multimedia was effective to 
support the learning activities. In line with that, 
a study by  (Nainggolan, 2020) discovering that 
the implementation of Problem Based Learning 
(PBL) together with math mobile learning can 
increase students’ critical thinking skills. It 
supported the statement of (Santosa et al., 2018) 
that critical thinking skill as the part of the 
ability and skill of thinking in problem-solving 
is an important aspect that must be applied in 
each learning activity so that students can have 
high order thinking skills that are highly needed 
in the current and future condition.  
Second, the learning environment using 
smartphones allows students to explore material 
quickly and easily and stimulates the student to 
think critically and be selective in choosing 
information related to the given problem. 
(Purwanto et al., 2019) stated that the use of 
mobile-based learning media with interesting 
and various package make learners enjoy to 
comprehend the material. It supports the 
statement of (Silva et al., 2019) that learning 
using technology can attract students’ interest 
and attention and boost their critical thinking 
skills.  
The students showed a positive response to 
the use of mobile-based interactive learning 
multimedia which was developed in the study. It 
means that students could enjoy the applied 
teaching method. In the beginning, students 
found it rather hard to follow the class because 
they had not used mobile base interactive 
learning multimedia before. However, after 
some meetings, they started to enjoy the 
learning and began to be independent in 
learning. because of the mobile base interactive 
learning multimedia, students were more 
interested to learn and complete the task given 
by their teachers because the concepts of basic 
programming presented in the class are 
correlated to their daily lives. Interactive 
learning multimedia shows more benefits 
compared to conventional learning media when 
combined with mobile technology. The 
collaboration between interactive learning 
multimedia and mobile technology leads 
students to be more interested to study basic 
programming.  
The study by (Ngurahrai et al., 2019) 
strengthened the superiority of mobile base 
interactive learning multimedia compared to 
conventional learning media. The result of the 
study shows that the use of mobile-based 
learning media can increase students’ critical 
thinking skills. Critical thinking is one of the 
intelligence in thinking. That is why the critical 
thinking skills of students who study with 
mobile base interactive learning multimedia 
orienting on critical thinking is better than that 
of students studying with other learning media 
like job sheets because students in the former 
scenario are taught how to solve problems 
systematically and to understand the flow of 
problem-solving. Students at the end understand 
and realize that basic programming is very 
important in their lives especially to increase 
their ability to think logically, to be more 
conscientious on detail, and to improve their 
ability on problem-solving.  
To illustrate, when the students deal with a 
simple project related to calculation, they will be 
excited and challenged to complete it. They are 
guided on how to understand each program 
flow, from opening the new worksheet for the 
first time, writing the program code, 
understanding each program code line, to 
executing the program. When an error happens, 
they are instructed to find out their mistake and 
explain the solution to their friends.  
Implementing a learning strategy as 
illustrated above will make the class more 
interesting. Students will be more motivated to 
study because they do not only learn the 
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material of basic programming, but they also 
prepared themselves and sharpen their skills in 
programming. From the learning activities, 
students will also create a product in the form of 
simple calculation which requires the 
understanding of concepts of basic 
programming. The learning will be more 
meaningful when students understand the 
benefit of the material in the real life. Thus, they 
learn the subject of Basic Programming not only 
for taking an exam but also for their daily live 
purposes.  
The last step should be dissemination. 
However, this study did not carry out the step. 
Even so, the product of mobile base interactive 
learning multimedia has been handed over to the 
school.  
 
CONCLUSIONS AND SUGGESTIONS 
Based on the analysis above, it can be 
concluded that the product of mobile base 
interactive learning multimedia which was 
developed fulfilled the feasibility and 
effectiveness criteria. The feasibility can be seen 
from the assessment performed by the experts 
and practitioners evaluating some aspects 
including learning design, material substance, 
visual communication, software, and benefits. 
While the effectiveness of the media can be 
measured from the response and the learning 
results of the students. It shows that there is a 
difference in the increase of critical thinking 
skills of students who used mobile base 
interactive learning multimedia. therefore, 
mobile base interactive learning multimedia can 
be used as alternative media in learning to assist 
students in boosting their critical thinking skills 
and support independent learning.  
The mobile base interactive learning 
multimedia was developed using the APPED 
model to maximize the utilization. Therefore, 
there is some suggestions teacher should 
consider in applying it. First, mobile base 
interactive learning multimedia is interactive 
learning multimedia to help students in learning 
and to increase their critical thinking skills so 
that here teacher has the role as the facilitator in 
learning. Secondly, the mobile base interactive 
learning multimedia will not be beneficial when 
the learning is carried out conventionally. 
Therefore, it should be combined with a 
teaching strategy that can increase students’ 
learning activity. Thirdly, mobile base 
interactive learning multimedia can be modified 
based on the characteristic of learners so that the 
inappropriate features can b adjusted based on 
the need of students.  
 
REFERENCES 
Aeni, W. A., & Yusupa, A. (2018). Model 
Media Pembelajaran E-Komik untuk 
SMA. Jurnal Kwangsan: Jurnal Teknologi 
Pendidikan, 6(1), 43–59. 
https://doi.org/10.31800/jtp.kw.v6n1.p43-
59 
Anggraini, M. S. A., & Sartono, E. K. E. (2019). 
Kelayakan Pengembangan Multimedia 
Interaktif Ramah Anak untuk 
Meningkatkan Kemampuan Pemahaman 
Konsep dan Karakter Cinta Tanah Air 
Siswa Kelas IV SD. Kwangsan: Jurnal 
Teknologi Pendidikan, 07(01), 57–77. 
https://doi.org/10.31800/jtp.kw.v7n1.p57--
77 
Arfinanti, N. (2018). Pengembangan Media 
Pembelajaran Matakuliah Metode Numerik 
dengan Implementasi Scilab Berbantuan 
Software Latex. Al-Khwarizmi: Jurnal 
Pendidikan Matematika Dan Ilmu 
Pengetahuan Alam, 6(2), 121–138. 
https://doi.org/10.24256/jpmipa.v6i2.370 
Argarini, D. F., & Sulistyorini, Y. (2018). 
Pengembangan Media Pembelajaran 
Berbasis Prezi pada Matakuliah Analisis 
Vektor. Kalamatika: Jurnal Pendidikan 
Matematika, 3(2), 209–222. 
https://doi.org/10.24256/jpmipa.v1i2.95 
Asmar, A., & Delyana, H. (2020). Hubungan 
Kemandirian Belajar Terhadap 
Kemampuan Berpikir Kritis Melalui 
Penggunaan Software Geogebra. 
AKSIOMA: Jurnal Program Studi 
Pendidikan Matematika, 9(2), 221. 
https://doi.org/10.24127/ajpm.v9i2.2758 
Banindro, B. S. (2019). Pengembangan Techno 
Virtual Berbasis Website sebagai Media 
Pembelajaran Rekayasa Visual Blender 3D 
bagi Mahasiswa Desain Produk. 
ANDHARUPA: Jurnal Desain Komunikasi 
Visual & Multimedia, 5(01), 102–114. 
https://doi.org/10.33633/andharupa.v5i01.1
965 
Belecina, R. R., & Ocampo, J. M. J. (2018). 
Effecting Change on Students?? Critical 
Thinking in Problem Solving. Educare: 
Aurum, Surjono. The Development of Mobile Base Interactive..... | 184 
 
International Journal for Educational 
Studies, 10(2), 109–118. 
Chikiwa, C., & Schäfer, M. (2018). Promoting 
critical thinking in multilingual 
mathematics classes through questioning. 
Eurasia Journal of Mathematics, Science 
and Technology Education, 14(8). 
https://doi.org/10.29333/ejmste/91832 
Davut Gul, M., & Akcay, H. (2020). Structuring 
a new socioscientific issues (SSI) based 
instruction model: Impacts on pre-service 
science teachers’ (PSTs) critical thinking 
skills and dispositions. International 
Journal of Research in Education and 
Science, 6(1), 141–159. 
https://doi.org/10.46328/ijres.v6i1.785 
Dewi, A. T. Y. R., & Negara, I. G. A. O. (2020). 
Pengaruh Model Pembelajaran (SAVI) 
Berbantuan Multimedia terhadap 
Kompetensi Pengetahuan IPA. Mimbar 
PSGD Undiksha, 8(1), 40–49. 
https://doi.org/10.23887/jppp.v4i2.27372 
Dwiningsih, K., Sukarmin, Muchlis, & Rahma, 
P. T. (2018). Pengembangan Media 
Pembelajaran Kimia Menggunakan Media 
Laboratorium Virtual Berdasarkan 
Paradigma Pembelajaran di Era Global. 




Firdaus, M., & Wilujeng, I. (2018). 
Pengembangan LKPD inkuiri terbimbing 
untuk meningkatkan keterampilan berpikir 
kritis dan hasil belajar peserta didik. Jurnal 
Inovasi Pendidikan IPA, 4(1), 26–40. 
https://doi.org/http://dx.doi.org/10.21831/ji
pi.v4i1.5574 
Firman, F., & Rahayu, S. (2020). Pembelajaran 
Online di Tengah Pandemi Covid-19. 
Indonesian Journal of Educational Science 
(IJES), 2(2), 81–89. 
https://doi.org/10.31605/ijes.v2i2.659 
Hakim, M. L., Asrowi, & Akhyar, M. (2018). 
Pengembangan Multimedia Interaktif Mata 
Pelajaran Bahasa Arab Materi Profesi bagi 
Siswa Kelas VIII SMP IT Al-Huda 
Wonogiri. JTP - Jurnal Teknologi 
Pendidikan, 20(3), 249–263. 
https://doi.org/10.21009/jtp.v20i3.9537 
Handayani, H., Yetri, & Putra, F. G. (2018). 
Pengembangan Media Pembelajaran 
Berbasis Macromedia Flash. JURNAL 
TATSQIF: Jurnal Pemikiran Dan 
Penelitian Pendidikan, 16(2), 186–203. 
Hanik, N. R., Harsono, S., & Nugroho, A. A. 
(2018). Penerapan Pendekatan Contextual 
Teaching and Learning dengan Metode 
Observasi untuk Meningkatkan Hasil 
Belajar pada Matakuliah Ekologi Dasar. 




Hendriawan, M. A., & Muhammad, G. S. 
(2018). Pengembangan Jimath sebagai 
Multimedia Pembelajaran Matematika 
Berbasis Android untuk Siswa Sekolah 
Menengah Atas. MaPan: Jurnal 
Matematika Da, 6(1), 274–288. 
https://doi.org/10.24252/mapan.2018v6n1a
12 
Hidayat, W., & Sari, V. T. A. (2019). 
Kemampuan Berpikir Kritis Matematis dan 
Adversity Quotient Siswa SMP. Jurnal 
Elemen, 5(2), 242. 
https://doi.org/10.29408/jel.v5i2.1454 
Ilmiani, A. M., Ahmadi, A., Rahman, N. F., & 
Rahmah, Y. (2020). Multimedia Interaktif 
untuk Mengatasi Problematika 
Pembelajaran Bahasa Arab. Al-Ta’rib : 
Jurnal Ilmiah Program Studi Pendidikan 
Bahasa Arab IAIN Palangka Raya, 8(1), 
17–32. 
https://doi.org/10.23971/altarib.v8i1.1902 
Krisnawati, V., & Marahayu, N. M. (2020). 
Peningkatan Keterampilan Menulis Puisi 
Menggunakan Model Bengkel Sastra 
melalui Media Kotak Gambar Ajaib. 
JINoP (Jurnal Inovasi Pembelajaran), 
6(1), 12–27. 
https://doi.org/10.22219/jinop.v6i1.10470 
Kristiyani, Y., Sesunan, F., & Wahyudi, I. 
(2020). Pengaruh Aplikasi Sensor 
Smartphone Pada Pembelajaran Simple 
Harmonic Motion Berbasis Inkuiri 
Terbimbing Terhadap Peningkatan 
Kemampuan Berpikir Kritis Siswa. Jurnal 
Pendidikan Fisika, 8(2), 138. 
https://doi.org/10.24127/jpf.v8i2.3031 
Kusumawati, F., & Adawiyah, R. (2019). 
Pengaruh Model Pembelajaran Problem 
Based Learning (PBL) Terhadap 
185  |  Vol 7 No 2, August 2021 
 
Keterampilan Berpikir Kritis Siswa. Jurnal 
Pendidikan Hayati, 5(1), 31–38. 
Lailiyah, S. (2020). Profil Berpikir Kritis Calon 
Guru Matematika Dalam Pembuktian 
Teorema Geometri. AKSIOMA: Jurnal 




Masnuna, Wardani, N. I. K., & Kadiasti, R. 
(2020). Desain Aplikasi Salim sebagai 
Media Pembelajaran untuk Menanggulangi 
Tindakan Kenakalan Remaja. 
ANDHARUPA: Jurnal Desain Komunikasi 
Visual & Multimedia, 6(1), 100–114. 
https://doi.org/10.33633/andharupa.v6i1.33
27 
Maulida, H., Sinaga, P., & Susilawati, M. 
(2019). Pengembangan Bahan Ajar IPA 
Terpadu Berbasis Android Berorientasi 
Keterampilan Berpikir Kritis. Jurnal Petik, 
5(1), 70–76. 
https://doi.org/10.31980/jpetik.v5i1.492 
Meltzer, D. E. (2002). The Relationship 
Between Mathematics Preparation and 
Conceptual Learning Gains In Physics: A 
Possible “Hidden Variable” In Diagnostic 
Pretest Scores. American Journal of 
Physics, 70(12), 1259–1268. 
https://doi.org/10.1119/1.1514215 
Miatun, A., & Khusna, H. (2020). Kemampuan 
Berpikir Kritis Matematis Berdasarkan 
Disposisi Matematis. AKSIOMA: Jurnal 
Program Studi Pendidikan Matematika, 
9(2), 269–278. 
https://doi.org/10.24127/ajpm.v9i2.2703 
Muhali, M. (2019). Pembelajaran Inovatif Abad 
Ke-21. Jurnal Penelitian Dan Pengkajian 
Ilmu Pendidikan: E-Saintika, 3(2), 25. 
https://doi.org/10.36312/e-
saintika.v3i2.126 
Muliasari, A., & Linda. (2020). Sikap dan 
Respon Anak PAUD dalam Mengenal 
Metamorfosis Serangga melalui Media 
Animasi. Jurnal Obsesi : Jurnal 
Pendidikan Anak Usia Dini, 5(2), 1083–
1100. 
https://doi.org/10.31004/obsesi.v5i2.776 
Munir, N. P. (2018). Pengembangan Buku Ajar 
Trigonometri Berbasis Konstruktivisme 
dengan Media E-Learning pada Prodi 
Tadris Matematika IAIN Palopo. Al-
Khwarizmi: Jurnal Pendidikan 
Matematika Dan Ilmu Pengetahuan Alam, 
6(2), 167–178. 
https://doi.org/10.24256/jpmipa.v6i2.454 
Nadeak, B., Juwita, C. P., Sormin, E., & 
Naibaho, L. (2020). Hubungan 
kemampuan berpikir kritis mahasiswa 
dengan penggunaan media sosial terhadap 
capaian pembelajaran pada masa pandemi 
Covid-19. Jurnal Konseling Dan 
Pendidikan, 8(2), 98. 
https://doi.org/10.29210/146600 
Nadeak, B., & Naibaho, L. (2020). the 
Effectiveness of Problem-Based Learning 
on Students’ Critical Thinking. Jurnal 
Dinamika Pendidikan, 13(1), 1–7. 
https://doi.org/10.33541/jdp.v13i1 
Nainggolan, D. Y. (2020). Penerapan Problem 
Based Learning untuk Meningkatkan 
Kemampuan Berpikir Kritis Siswa. 
Cartesius: Jurnal Pendidikan Matematika, 
3(1), 87–100. 
https://doi.org/10.23887/jjpe.v12i1.25317 
Ngurahrai, A. H., Farmaryanti, S. D., & 
Nurhidayati, N. (2019). Media 
Pembelajaran Materi Momentum dan 
Impuls Berbasis Mobile learning untuk 
Meningkatkan Kemampuan Berpikir Kritis 
Siswa. Berkala Ilmiah Pendidikan Fisika, 
7(1), 62. 
https://doi.org/10.20527/bipf.v7i1.5440 
Nugroho, R. A., & Suryadarma, I. G. P. (2018). 
Pengaruh servant leadership learning 
dengan concept mapping terhadap 
pemahaman konsep dan berpikir kritis 
siswa. Pengaruh Servant Leadership 
Learning Dengan Concept Mapping 
Terhadap Pemahaman Konsep Dan 
Berpikir Kritis Siswa, 4(1), 114–127. 
https://doi.org/https://doi.org/10.21831/jipi
.v4i1.9823 
Nurfauziah, P., & Sari, V. T. A. (2018). 
Penerapan Bahan Ajar Trigonometri 
Dengan Model Matematika Knisley Untuk 
Meningkatkan Kemampuan Berpikir Kritis 
Matematik Mahasiswa. AKSIOMA: Jurnal 
Program Studi Pendidikan Matematika, 
7(3), 356–362. 
Owon, R. A. S. (2019). Penggunaan Media 
Plano Kalender Bekas Untuk 
Meningkatkan Prestasi Siswa pada Materi 
Aurum, Surjono. The Development of Mobile Base Interactive..... | 186 
 
Pidato Persuasif. JINoP (Jurnal Inovasi 
Pembelajaran), 5(2), 198–213. 
Purwanto, A., Widaningrum, I., & Nurfitri, K. 
(2019). Aplikasi Musicroid sebagai Media 
Pembelajaran Seni Musik Berbasis 
Android. Khazanah Informatika: Jurnal 
Ilmu Komputer Dan Informatika, 5(1), 78–
87. https://doi.org/10.23917/khif.v5i1.7772 
Putera, I. K. A., Ardyanti, A. A. A. P., Fredlina, 
K. Q., Sujarwo, W., Satwika, I. P., & 
Pharmawati, M. (2020). Perancangan 
Aplikasi Media Interaktif Berbasis Mobile 
sebagai Pengenalan Artefak Museum. 
ANDHARUPA: Jurnal Desain Komunikasi 
Visual & Multimedia, 6(1), 43–62. 
https://doi.org/10.33633/andharupa.v6i1.27
94 
Putri, A., SUmardani, D., Rahayu, W., & 
Hajizah, M. N. (2020). KEMAMPUAN 
BERPIKIR KRITIS MATEMATIS 
MENGGUNAKAN MODEL 
GENERATIVE LEARNING DAN 
CONNECTING, ORGANIZING, 
REFLECTING, EXTENDING (CORE). 
Jurnal Program Studi Pendidikan 
Matematika, 9(1), 108–117. 
https://doi.org/https://doi.org/10.24127/ajp
m.v9i1.2617 
Rahmadianto, S. A., & Melany. (2018). 
Perancangan Multimedia Interaktif 
Pengenalan DKV Ma Chung sebagai 
Upaya Meningkatkan Brand Equity. 
ANDHARUPA: Jurnal Desain Komunikasi 
Visual & Multimedia, 4(02), 130–142. 
https://doi.org/10.33633/andharupa.v4i02.1
623 
Rizqullah, M. F., & Swasty, W. (2019). 
Perancangan Media Informasi Kota Tua 
Jakarta Utara melalui Sign System yang 
Terintegrasi Website. ANDHARUPA: 
Jurnal Desain Komunikasi Visual & 
Multimedia, 5(02), 210–225. 
https://doi.org/10.33633/andharupa.v5i2.19
57 
Santosa, F. H., Umasih, & Sarkadi. (2018). 
Pengaruh Model Pembelajaran dan 
Kemampuan Berpikir Kritis Terhadap 
Hasil Belajar Sejarah Siswa di SMA 
Negeri 1 Pandeglang. JTP - Jurnal 
Teknologi Pendidikan, 20(1), 13–27. 
Saputra, R., Thalia, S., & Gustiningsi, T. (2020). 
Pengembangan Media Pembelajaran 
Berbasis Komputer dengan Adobe Flash 
Pro CS6 pada Materi Luas Bangun Datar. 




Saputra, S., Rahmawati, T. D., & Safrudin, N. 
(2020). Pengembangan Puzzle Square 
sebagai Media Pembelajaran Interaktif 
Menggunakan Macromedia Flash 8. JINoP 
(Jurnal Inovasi Pembelajaran), 6(2), 124–
135. 
https://doi.org/10.22219/jinop.v1i1.2441 
Setyowati, A., Subali, B., & Mosik. (2011). 
IMPLEMENTASI PENDEKATAN 
KONFLIK KOGNITIF DALAM 
PEMBELAJARAN FISIKA UNTUK 
MENUMBUHKAN KEMAMPUAN 
BERPIKIR KRITIS SISWA SMP KELAS 
VIII. Jurnal Pendidikan Fisika Indonesia, 
7(2), 89–96. 
https://doi.org/10.15294/jpfi.v7i2.1078 
Silva, I. P., Purnomo, D., & Zuhri, M. S. (2019). 
Efektivitas Pendekatan Konstruktivisme 
Berbantu Media E-Book Berbasis Android 
terhadap Hasil Belajar Ditinjau dari Gaya 
Belajar pada Siswa Kelas X di SMKN 11 
Semarang. Imajiner: Jurnal Matematika 




Sulistyorini, Y., & Napfiah, S. (2019). 
ANALISIS KEMAMPUAN BERPIKIR 
KRITIS MAHASISWA DALAM 
MEMECAHKAN MASALAH 
KALKULUS. Jurnal Program Studi 
Pendidikan Matematika, 8(2), 279–287. 
https://doi.org/https://doi.org/10.24127/ajp
m.v8i2.1947 
Surjono, H. D. (2017). Multimedia 
Pembelajaran Interaktif. 
Ucisaputri, N., Nurhayati, & Pagiling, S. L. 
(2020). PENGARUH PENDEKATAN 
SAINTIFIK TERHADAP KEMAMPUAN 
BERPIKIR KRITIS MATEMATIS PADA 
SISWA SMP NEGERI 2 MERAUKE. 
AKSIOMA: Jurnal Program Studi 
Pendidikan Matematika, 9(3), 789–798. 
https://doi.org/https://doi.org/10.24127/ajp
m.v9i3.2919 
Wahyu, Y., Edu, A. L., & Nardi, M. (2020). 
187  |  Vol 7 No 2, August 2021 
 
Problematika Pemanfaatan Media 
Pembelajaran IPA di Sekolah Dasar. 
Jurnal Penelitian Pendidikan IPA, 6(1), 
107–112. 
https://doi.org/10.29303/jppipa.v6i1.344 
Widjayanti, W. R., Masfingatin, T., & 
Setyansah, R. K. (2019). Media 
Pembelajaran Interaktif Berbasis Animasi 
pada Materi Statistika untuk Siswa Kelas 7 
































Winata, A., Sulistyaningrum, H., & Cacik, S. 
(2019). Peningkatan Kemampuan Berpikir 
Kritis Mahasiswa Menggunakan 
Pembelajaran Berbasis Android Pada 
Matakuliah Konsep IPA. EduStream: 
Jurnal Pendidikan Dasar, 3(2), 1–9. 
https://journal.unesa.ac.id/index.php/jpd/ar
ticle/view/6509 
Zuhaida, A. (2018). Program Sciences Kids 
Community Berbasis Group Investigation 
untuk Meningkatkan Kemampuan 
Pemecahan Masalah Madrasah Ibtidaiyah. 
Jurnal Pendidikan Sains (JPS), 6(2), 13–
20. 
https://doi.org/10.26714/jps.6.2.2018.13-
20 
 
